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Annomauua: B cmamve onpedelenbi Ha OCHOBaHUe KUHEMAaMUYECKOZO OBUICEHUA OUCKOBOZ20 Paobo4ezo 
opeana euHO2zpadoomKpbiBouHO2o NpucnocobeHuA C yeemuueHuem OuaMempa OUuCcKa yMeHbUaromcaA 
CKOPOCMU CKOJbICEHUA OUCKA NO nobezaM U noYee, OMUeZO NPOUHOCMb Kopel nobEez06 yeEeuUUUeAeMCA U 
yMeHbUIAaIOMCA CKOpocmu Uu3zeuba nNObEZ06 U 3abOpa NOYebI yeeluuUEAaeMCA BbICOMAa NOdObeMa NobEZ0E U 
Kayecm6eHHblie noKa3amelu pabombl npucnocodsenuaA nHeemonoz0omKpbieamelA C  OUCKO6bIM 
PbIXJAUM paboYuM OpeaHom yily4uwMaromca. 


Kiroueesie cioea: TIneemoomxpeieameib, euHoepad, KUuHemamuKa, OUCK, CKOpOCcmb, CKOjbICeHUe, 
YVKPbIeHOU BA, VOI HAKIOHA. 


J\na yWaneHua OCTaTKOB TOYBbI H3 YKPbIBHOrO Basia BHHOTpayHHKa Moce Mpoxoya BbILeyKa3aHHbix 
MallIMH OCYIeCCTBJIAIOWIHX MouyOTKpEITo B BHAMCBuB uo. axag. M.M.Mup3aesa copMecTtHo «<BMKB- 
Agromash» pa3paOoTaH MHeBMOJIOZ00TKPbIBaTeIb C JMCKOBbIM PbIXJIAIJM4M padounmM opraHom TOM- 
0,45, KOTOpBIe CHJIBHBIM IIyJIbCHPYIOWHM BO3JYWIHbIM TOTOKOM 3aBepllaloT IIpowecc OTKpbITHA 
BHHOIpaHBIx KYCTOB [1]. 


Puc.1 Maumua TOM-0,45 aia nomyorKpbiIBKH BUHOrpaHbIx KYCTOB. 


1-BeHTUuIATOp, 2-KOxKyX, 3-peryIMpOBOUHEI BUHT, 4-pama, 5-MCKOBbIM pEIXIIAMMM padounit opran, 6- 
OMOpHoe KosIeco 


© 2023, CAJOTAS, Central Asian Studies, All Rights Reserved 


Copyright (c) 2023 Author (s). This is an open-access article distributed under the terms of Creative Commons 
Attribution License (CC BY).To view a copy of this license, visit https://creativecommons.org/licenses/by/4.0/ 


CENTRAL ASIAN JOURNAL OF THEORETICAL AND APPLIED SCIENCES 


Volume: 04 Issue: 09 | Sep 2023, ISSN: 2660-5317 


Bonpoc TeopeTw4eckoro oOocHOBaHHaA paOoTbI BHHOrpayOOTKpEIBOUHOrO pHcmocoOseHHA Cc 
J{MCKOBBIMM padouHMu oOpraHaMu w3y4eH HeocTaTouHO. B cTaTbe OCBeIIeHbI HeKOTOpbIe HOBBIC 
BOIIPOCbI TeOpeTH4eCKOrO OOOCHOBAHUA YKa3aHHOLO TIpHcnocoOsIeHHuA. 


Bpweyem (opmysibl, onpeyeimommMe topMy TpaeKTOpHH TOUKM KPOMKH J{MCKa B 3aBHCHMOCTH OT 
yjMaMetpa UW Apyrux mapametpos [2]. Jtuck mpu paOote coBepliaeT ciOxKHOe WBWKeHHe, COCTOALIee 13 
MOCTYyMaTeIbHOFO B HallpaBsleHuu ocu X U BpalllaTesIbHOroO BOKpyr WeHTpa K (puc. 1). On Bpesaetca B 
YKpbIBHOH Ball Ha riyOuHy A wu BpalljaeTcaA cuIaMu cliereHHa c HMM. BcmeycTBHe HernlOJIHOTHI 
CIeCMJICHHA JJMCK CKOJIb3HT 110 YKPbIBHOMY Bally. CKOJIbKeHHe TIpH BpallleHHH MO*KeT OBIT BbIPAaxKeHO 
KO3IPPUIMEHTOM, KOTOPbI paBeH OTHOIMICHHIO pa3HOCTH TeopeTH4ecKkoOl UM elCTBUTebHOM yrOBolt 
CKOpPOCTH BpalljeHHA JMCKa K TeEOpeTH4eCKOM CKOPOCTH BpallleHHA: 


5= ame @r >a, (1) 


¥ 
Tre) Oy = Zp TCOpeTHYCCKaA YrOBad CKOPOCT BpallleHHA AUCKA; 


@ - eHCTBUTeIbHad YIIOBAd CKOPOCTh BpallleHHA UCKa; 

V - CKOpOCcTb BHHOrpaOOTKpbIBOUHOM MalHHEI; 

R - paguyc aucka. 

TekylMH yrouI MOBOpOTa AMcKa O& ONpeesAeTCA IPOH3BeEeCHHeM YIIOBOH CKOPOCTH Ha BpeMA IOBOpOTa: 


a=wt = —— (2) 


rye ft - BpeMaA. 


Ocb X HalipaBsieHa BAOJIb YKPBIBHOTO Basla, OCb Z - BEPTHKAJIbHO, a OCb Y - B CTOpoHy Mexypayba. Ja 
myuluero 3a00pa MOUBbI JMCK HaKJIOHeH Biiepey 10 XOAy ABWKeHHA arperata Ha yroJl € HM BOOK K WeHTpy 
YKPbIBHOrO Basia Ha yrom /. Hamu mpu uccyeyqoBaHnu WpucnocoOsmeHua TOM-0,45 B momeBbIx ycOBHAX 
HaiiJleHbI OMNTHMasIbHbIe 3Ha4eHHA YIIOB HakIOHa WucKa € = 8°50' nv B=5°10’. 


TopH30HTaibHad MpoOeKIHA TpaeKTOpHM TOUKH KpOMKH AucKa AOB mpeyctaBiaeT Tpoxouzy (puc. 16). 
Bpe3ascb B YKpbIBHOM Ball 10 KpuBoi AO, Wuck HaOupaeT Ha ceOa TIOUBY, a TakoKe TlepeMellaeT ee BAOJIb 
YKPbIBHOrO Balla (B4OIb OcH X). BEIxoqa 3 YKPbIBHOrO Basia 10 KpHBow OB, AucK BbIHOCHT 43 Hero 
TOUBY, IpOAOIMKad TepeMellaTb ee BAOJIb YKPbIBHOTO BasIa. CyMMapHoe HanOosbUIee MOCTyMaTesIbHOe 
CKOJIDKEHHE JMCKa BJOJIb YKPbIBHOTO Balla paBHO AB, OHO BbI3bIBAeCT Crpy2KHBaHHe MOUYBbI BUepeyM 
yucka. IIpoexuua TpaekTopHu KpomkKu yucKa A'C’'B' Ha TIpOOUbHO-BePpTHKaJIbHY!O TWIOCKOCTA O'XZ 
lipeyctaBiaetT coOoH cuHycouzy (puc. la). Toukw KpoMKH, ucKa B TIpoctpaHcTBe ABMKYTCA 110 
3TIMBHTOBOH JIMHUU. IIpu Bpe3saHHH UM BbIXOe U3 YKPbIBHOYO Basia JMCK MIpOH3BOAMT MObeM MoOeros. 


x =Vt— Rsina-cose=R (= — sina - cose) (3) 


y = R(1—cosa)cosf. (4) 


Orpe30x CK, o603HayaeT paywyc WHcKa, NOBepHyBlleroca Ha yroul a u3 mMomoxeHua KO. poexnna 
TpaeKTopuu TOUKH C KpOMKH JHCKa Ha OCH KOOPAMHAT BbIPaxKaloTCA ypaBHeHHAMH: 
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YepbBHoU Ban 


Puc. 1. Tpaekropua TOUKH KPpOMKH JMCKa B YKPBIBHOM Balle. 


YpaBHeHne Tpaxouyb!l AOB HaxoMTcaA COBMECTHBIM pellieHveM ypaBHeHnii (3) u (4) 


R cose 
x =< arccos(1 — = =) ~ << Jy(2RecosB — y). (5) 


cosp 


HanOosbiiad BbICOTa MOJ{beMa MOOeroB JHCKOM B YKPBIBHOM Basie H paBHa: 


H = 2Rsinasinecosp = 2Rsine,/ h(IcosB — h), (6) 


roe {- qMametTp yMCcKa. 


CkojbxKeHHe 6 He BIIMAeCT Ha BbICOTY MOXbeMa oOeros. I[pu yBemwu4uennu WuamMetpa AucKa J vm 
rayOuHpr Af. moderH MoOqHHMaroTcaA Ha OonbuTyIo BEICoTy H. IIpu Oombmei BbicoTe mozbema 
yBeJIM4YHBAeCTCA KOJIMYCCTBO OTKPBITHIX MOGeroB. CpeqHAA BbICOTa oxbemMa nOOeroB H,, opeemAeTCA 
MHTerpupoBaHHeM ee (6): 


__ sine —— arccos (1 _ <4 (Icosp — 2h),/h(cosB — h)|. (7) 


Uem MeHbIIMM OyjeT CKONb»xKeHHe AB, TEM MCHBINMM OyeT U CrpyKHBaHHe TOUBbI BIlepeyM WWCKa, TeM 
OOJIBLIMM B TO Ke BpeMaA OyeT BBIHOC ee M3 YKPbIBHOrO Basia. UcnbiTErBad ypaBHeHue (5) Ha MHHUMyM, 
HaxOJMM TakKoM MaMeTp JMCKa, pH KOTOPOM CKOJIbxKeHHe ero BAOb YKPbIBHOTO Balla OyyeT 
HaMMeCHbIIMM: 


q= =z + [1+ (1 —8)cose}*}, (8) 


CkopocTb CKOJIbKeHHA MCKa BOIb YKPbIBHOrTO Balla 0 WouBe HM mMoOeraM ompeyesaetca 
auddepenuupoBanuem ypaBHenna (3): 
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V,, =V [1—(4—6) (1 -—*_) cose], (9) 
IIpu h = 0B Touxe O, (puc. I) 
V.. =V[1—(1—S)cose], (10) 


J|uck c HavMeHBbUIei CKOPOCTbIO CKOJIb3HT 110 TOUBe MH MOOeraM. B MOMEeHTEI BXOJla HM BbIXOa TMCKa 
CKOPOCTb CKOJIb*KCHHA WMeeT HavOOblyio BeIMYHHY. CKOpOCTb CKOJIb*KCHHA ero TIpAMO 
IpONOpUMOHAIbHa CKOPOCTH BHHOTpaOOTKPbIBOYHOH Malu! V 


Ckopoctb u3ru0a HcKOM ToOeroB H 3a00pa MOUBbI Opeyeuaetca ZHpdpepenuMpoBaHueM ypaBHeHHA 
(4): 
2Vv(1-6 
v= ae h(dIcosB — hi). (11) 
CkopocTb 4ucka paBHa: 


Vegn =—¥V Vi + ie (12) 
CpeqHaa CKOpocTb u3rH0a 1oOOeros: 


aa _ 


h —5) [2 cos” 
= V,,.ah = = [-—= arccos (1 —_ ) — (JcosB — —2h)./h(Icosp — h)| 


AcosBp 
(13) 


IIpu yBemmuennu CKOUbKeHHA 6 CKOPOCTH Vio Visze.cp YMCHbIUAIOTCA, TIPH yBeIMYeHHH Auametpa J 
OHV TakxKe YMeHbIUAaIOTCA, a Ip yBesM4eHHH riryOuHb! bh yBerMuuBaroTca. 


CpeHAa CKOPOCTb CKOJIBXKCHHA: 


Vecep. = = Sy Vexdh =V [1- (1-6) (1 -=) cose|, (14) 


0,6 


Vex. cp 


Oo 


S&S me 
On 
No 
4h 


0.2 


500 /00 900 1700 


D,MM 


Puc. 2. CKopocTu CKOJIBKEHHA JMCKa. 
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Kpupas 1 - 6 = 0,05, = 200 mm; 2 - d= 0,11, h = 200 mm; 
3 - d= 0, 11, h=275 mm; 4 - 6=0,17, h = 275 uM. 


C YBCJI“UCHUCM ouh CpCHHAA CKOPOCTb CKOJIBDAKCHHA YBCJIMUNBaeTCHA, a C YBeJIMAUCHHeM WMaMeTpa 
AMCKa - YMCHbINAaCTCA. 


IIpouHoctb KOpbI yMeHbINaeTCaA IPH YBeIM4eHHU CKOPOCTH CKOb2KeHUA V HaKOHeYHHKa MpuoOopa m0 
moOery. 


IIpu yBermueHuu Wuametpa gyucKa c 700 go 920 MM cpeqHHH CKOPOCTB CKOJIbKCHUA AMCKA TO 
moOeraM yMeHbulaetca c 0,660 qo 0,533 M/cex. V = 1,40 m/cex. 


IIpopeyxeHHbIMH HMCCIeqOBaHHAMM OlIpeyeueHbI WuamMetp qucka J = 920 mm. IIpucmocoOsmeHue c 
WucCKaMW yBesIM¥YeHHOrO AHaMeTpa pabdotano yume. ITlouBbl H3 YyKpbIBHOTO Bajla HM 
OBO BbIOpanHo Ha 10% Oonbue, Ha 6,5% 6ombwWe OMKpbIMozo nobezo6 TIOBPexX CHUA KOPbI WOOeroB 
YMeHbIIMIIMCh Ha 19,0%, a MOOMKa Hx - Ha 23,0%. 


IIpu yBenm4enuu TuaMetpa JHCKa BUHOrpayOOTKPbIBOUHOTO TIPHCHOcoOseHHA YMeCHbWAIOTCA CKOPOCTH 
CKOJIbKeHHA JMcKa TO moOeraM HW TOYUBe, OTHeETO TIPOYHOCTh KOpbl WOOeroB yBeIM4HBaeTCA. 
YMeHbUaIoTCA CKOpOcTH u3rH6a MoberoB MU 3a00pa TIOYBbI YBeIMYMBAeTCA BbICOTa MOAbeMa MOOeros. 
KauyecTBeHHble 1oKa3aTesM paOoTE! IpHCHOcoOseHHA MHEBMOJIO3OOTKPHIBATeIIb C HCKOBbIM PbIXJIALIHM 
paOouum opraHoM yjtyumarotca. Ha sto mpucnocoOmeHHe MbI PeKOMeHyeM ycTaHaBJIMBaTb MCKH 
YBeJIMYeCHHOLO HaMetTpa, paBHoro 920 MM. 
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